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Figure 1: Structures of the calculated configurations for 3-Methyl-1,2-Dithiolane on a Pt12 cluster.  
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Figure 3: Optimized structures (on the Pt35 cluster) for some of the studied compounds. 
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Figure 5: Optimized structures (on the Pt35 cluster) for all studied P-based compounds. 
 System Spin-state Etot [h] Distances [Å] Angles [°] 
Pt35 11 -4171.575 5   
3-Methyl- 
1,2-Dithiolane 
























Methanol 0 -115.721 9 O-C=1.417 H-O-C=107.8
Methyl-Phosphino ½ -381.826 8 P-C=1.868 H-P-C=95.4
PCH3 1 -381.200 7 P-C=1.861 P-C-H=110.7
3-Methyl- 
1,2-Oxathiolane 


































































Table 1: Ground spin-state and total energies for the different compounds in gas-phase.  
In addition, important distances and angles are given (for labels see Figure 3 in manuscript and Figure 2 in 
supplementary material). 
 
System Spin-state Ebind [kcal/mol] Distances [Å] Angles [°] Q(ads.) [e]
Pt35 11 — — — — 
Pt35-3-Methyl- 
1,2-Oxathiolane 
(SM-Fig. 3 A) 


















(SM-Fig. 3 B) 

















(SM-Fig. 3 C) 







(SM-Fig. 4 A) 














(SM-Fig. 4 B) 














(SM-Fig. 4 C) 





















(SM-Fig. 4 D) 













(SM-Fig. 5 A) 







(SM-Fig. 5 B) 








Table 2: Ground spin-state and binding energies for all compounds except MDTL and MDPL.  
In addition, important distances and angles are given (for labels see Figures 3-5 in supplementary material). 
